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(57) A mobile terminal may be provided that includes:
a touch screen which detects touch information including
a touch pressure; a camera unit which is operable in a
plurality of photographing modes; a control unit which,
when a touch pressure having a magnitude greater than
a predetermined magnitude is applied to the touch screen
while photographing a subject in a first photographing
mode among the plurality of photographing modes,

switches the photographing mode to a second photo-
graphing mode and controls the subject to be photo-
graphed. Since the mobile terminal according to the em-
bodiment of the present invention uses a control method
based on a touch pressure, it is possible to very easily
switching various photographing modes including the
picture photographing mode and the video photograph-
ing mode.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a mobile ter-
minal capable of easily switching photographing modes
and a method for switching the photographing modes,
and more particularly to a mobile terminal capable of eas-
ily switching photographing modes on the basis of a touch
having a pressure and a method for switching the pho-
tographing modes.

BACKGROUND ART

[0002] Various kinds of input devices for operating a
computing system, such as a button, key, joystick, touch
screen, etc., are being developed and used. The touch
screen has a variety of advantages, e.g., ease of oper-
ation, miniaturization of products and simplification of the
manufacturing process, so that the most attention is paid
to the touch screen.
[0003] The touch screen can constitute a touch surface
of a touch input device including a touch sensor panel.
The touch sensor panel is attached to the front side of
the touch screen, and then covers the touch screen. A
user is able to operate the corresponding device by
touching the touch screen with his/her finger. The corre-
sponding device detects whether or not the touch of the
user occurs and the position of the touch, performs op-
erations, and performs operations corresponding to the
user’s operation.
[0004] Most devices (e.g., a mobile terminal, PDA, etc.)
employing the touch screen determines whether a user
touches or not and a touch position, and then performs
a specific operation. Specifically, when the user touches
an area where an application is displayed, the device
detects the position where the touch has occurred, and
executes, drives, or terminates the application. Each de-
vice may also execute the application on the basis of a
touch time, the number of touches, or patterns. For ex-
ample, an object which is displayed by a long touch, a
double touch, a multi touch, etc., can be performed in
various ways.
[0005] However, in the above-mentioned conventional
touch control method, since a specific operation is per-
formed based on the touch position, patterns, and touch
time, controllable operations are limited. With the current
viewpoint that the functions of various devices are being
integrated and are being gradually diversified, there is a
requirement for a new touch method departing from the
conventional touch control method.
[0006] However, it is not easy to not only reproduce
the conventional touch control method as it is but also
implement a new touch method at the same time. Also,
it is difficult to detect the two methods at the same time
without depending on time division.

DISCLOSURE

Technical Problem

[0007] The present invention is designed in consider-
ation of the above problems. The object of the present
invention is to provide a mobile terminal capable of exe-
cuting various applications by using a new touch type
based on a touch pressure. Particularly, the object of the
present invention is to provide a mobile terminal capable
of easily switching a picture photographing mode and a
video photographing mode and a method for switching
the photographing modes.

Technical Solution

[0008] One embodiment is a mobile terminal that in-
cludes: a touch screen which detects touch information
including a touch pressure; a camera unit which is oper-
able in a plurality of photographing modes; a control unit
which, when a touch pressure having a magnitude great-
er than a predetermined magnitude is applied to the touch
screen while photographing a subject in a first photo-
graphing mode among the plurality of photographing
modes, switches the photographing mode to a second
photographing mode and controls the subject to be pho-
tographed.
[0009] When the touch pressure is released, the con-
trol unit may switch the photographing mode to the first
photographing mode again and control the subject to be
photographed.
[0010] The mobile terminal may further include a mode
setting unit which sets the first photographing mode and
the second photographing mode on the basis of a touch
input through the touch screen. The control unit may con-
trol switching of the photographing modes on the basis
of the first photographing mode and the second photo-
graphing mode which are set in the mode setting unit.
[0011] The mobile terminal may further include a mem-
ory which stores an image obtained by the camera unit.
The control unit may control the image stored in the mem-
ory to be displayed on the touch screen.
[0012] The first photographing mode may be a picture
photographing mode for photographing a still image, and
the second photographing mode may be a video photo-
graphing mode for photographing a dynamic image.
[0013] The control unit may control video photograph-
ing to be started at a point of time when the touch pressure
is released.
[0014] The control unit may control the video photo-
graphing to be started at a point of time when the photo-
graphing mode is switched to the video photographing
mode, and control the video photographing to be ended
when the touch pressure is released.
[0015] The control unit may control the photographed
video image to be stored when the touch pressure is re-
leased, and then switch the photographing mode to the
first photographing mode again.
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[0016] The camera unit may include a first camera and
a second camera which are spaced by a predetermined
distance from each other. The first photographing mode
may be a 2D photographing mode for photographing a
2D image by using one of the first camera and the second
camera. The second photographing mode may be a 3D
photographing mode for photographing a 3D image by
using the first camera and the second camera.
[0017] The camera unit may further include a 3D image
generator which reconstructs a 3D image by using the
image obtained by the first camera and the second cam-
era.
[0018] The camera unit may include a first camera and
a second camera, and one or more of an angle of view,
a minimum aperture value, a shortest object distance, a
zoom magnification, the number of pixels, and ISO of the
first and second cameras are different from each other.
The first photographing mode may be a mode for photo-
graphing an image by using the first camera. The second
photographing mode may be a mode for photographing
an image by using the second camera.
[0019] The camera unit may include a front side cam-
era disposed on a front side of the mobile terminal and
a rear side camera disposed on a rear side of the mobile
terminal. The first photographing mode may be a front
camera mode for photographing by using the front side
camera. The second photographing mode may be a rear
camera mode for photographing by using the rear side
camera.
[0020] The first photographing mode may be a picture
photographing mode for photographing a still image. The
second photographing mode may be a depth-of-field con-
trol mode for pan-focusing photographing or out-focusing
photographing. When the photographing mode is
switched to the second photographing mode, the camera
unit may photograph the image by controlling a depth-
of-field on the basis of at least one of an aperture value
and a focal length.
[0021] The control unit may control a pan-focusing im-
age or an out-focusing image of the subject to be photo-
graphed, on the basis of at least one of the touch pressure
and a movement direction of the touch.
[0022] The control unit may control the depth-of-field
of the image to gradually decrease when an intensity of
the touch pressure increases. The control unit may con-
trol the depth-of-field of the image to gradually increase
when the intensity of the touch pressure decreases.
[0023] The first photographing mode may be a video
photographing mode for photographing a dynamic im-
age, and the second photographing mode may be a
speed control photographing mode for high speed pho-
tographing or low speed photographing. The control unit
may control the image to be photographed at a low speed
or at a high speed by controlling the number of frames
obtained according to time.
[0024] The control unit may select one of the low speed
photographing and the high speed photographing on the
basis of at least one of an intensity of the touch pressure

and a movement direction of the touch.
[0025] The first photographing mode may be a picture
photographing mode for photographing a still image, and
the second photographing mode may be for photograph-
ing a panoramic image.
[0026] When the photographing mode is switched to
the second photographing mode, the touch screen may
display a guide line for guiding a movement direction of
the camera.
[0027] The control unit may control panoramic photo-
graphing to be started at a point of time when the touch
pressure is released.
[0028] The control unit may control the panoramic pho-
tographing to be started at a point of time when the pho-
tographing mode is switched to the panoramic photo-
graphing mode, and control the panoramic photograph-
ing to be ended at a point of time when the touch pressure
is released.
[0029] The second photographing mode may be a
white balance adjustment mode for controlling a color
temperature of an image. The control unit may control
the color temperature of the image to be controlled on
the basis of at least one of an intensity of the touch pres-
sure and a movement direction of the touch.
[0030] The touch screen may display a change of a
numerical value of the color temperature based on at
least one of the intensity of the touch pressure and the
movement of the touch.
[0031] The second photographing mode may be a tim-
er photographing mode for photographing an image after
a predetermined time is counted. The control unit may
control the image to be obtained after the predetermined
time is counted after the photographing is started.
[0032] The predetermined time may be a time from
when the photographing mode is switched to the timer
photographing mode to when the touch pressure is re-
leased. The control unit may control the image to be ob-
tained at a point of time when the touch pressure is re-
leased.
[0033] The touch screen may display the predeter-
mined time or a change of time which is counted.
[0034] The second photographing mode may be a filter
application mode for obtaining a filtered image. When
the photographing mode is switched to the filter applica-
tion mode, the touch screen may display each filtered
image filtered by a plurality of filters. When a user’ touch
is located at one of areas where the plurality of filtered
images are located, the touch screen may display only
the filtered images displayed in the corresponding area
on the full screen.
[0035] The touch screen may include a pressure elec-
trode and a reference potential layer. The control unit
may determine whether or not the touch pressure having
a magnitude greater than a predetermined magnitude is
applied on the basis of a capacitance change amount
according to a change of a distance between the pressure
electrode and the reference potential layer, which is
changed by the touch pressure.

3 4 



EP 3 435 654 A1

4

5

10

15

20

25

30

35

40

45

50

55

[0036] Another embodiment is a method for switching
photographing modes in a mobile terminal which includes
a camera unit photographing a subject and a touch
screen capable of detecting a touch pressure. The meth-
od includes: an initial photographing step of photograph-
ing a subject in a first photographing mode; a displaying
step of displaying the obtained image on the touch
screen; a determining step of determining whether a
touch pressure having a magnitude greater than a pre-
determined magnitude is applied to the touch screen or
not; and a switching photographing step of, when the
touch pressure having a magnitude greater than the pre-
determined magnitude is applied, switching the photo-
graphing mode from the first photographing mode to a
second photographing mode and of photographing an
image.
[0037] The method may further include a step of
switching the photographing mode to the first photo-
graphing mode again when the touch pressure is re-
leased and of controlling the subject to be photographed.
[0038] The method may further include a step of setting
the first photographing mode and the second photo-
graphing mode on the basis of a touch input through the
touch screen.
[0039] The method may further include a step of storing
the image obtained in the first photographing mode and
the second photographing mode; and a step of reading
the stored image and displaying on the touch screen.
[0040] The first photographing mode may be a picture
photographing mode for photographing a still image, and
the second photographing mode may be a video photo-
graphing mode for photographing a dynamic image. In
the switching photographing step, video photographing
may be started at a point of time when the touch pressure
is released.
[0041] The first photographing mode may be a picture
photographing mode for photographing a still image, and
the second photographing mode may be a video photo-
graphing mode for photographing a dynamic image. In
the switching photographing step, video photographing
may be started at a point of time when the photographing
mode is switched to the video photographing mode, and
the video photographing may be ended when the touch
pressure is released.
[0042] The method may further include a step of storing
the photographed video image when the touch pressure
is released, and of switching the photographing mode to
the first photographing mode again.
[0043] The camera unit may include a first camera and
a second camera which are spaced by a predetermined
distance from each other. The first photographing mode
may be a 2D photographing mode for photographing a
2D image by using one of the first camera and the second
camera, and the second photographing mode may be a
3D photographing mode for photographing a 3D image
by using the first camera and the second camera. The
method may further include a step of reconstructing a 3D
image by using the image obtained by the first camera

and the second camera.
[0044] The camera unit may include a first camera and
a second camera, and one or more of an angle of view,
a minimum aperture value, a shortest object distance, a
zoom magnification, the number of pixels, and ISO of the
first and second cameras are different from each other.
The first photographing mode may be a mode for photo-
graphing an image by using the first camera, and the
second photographing mode may be a mode for photo-
graphing an image by using the second camera.
[0045] The camera unit may include a front side cam-
era disposed on a front side of the mobile terminal and
a rear side camera disposed on a rear side of the mobile
terminal. The first photographing mode may be a front
camera mode for photographing by using the front side
camera, and the second photographing mode may be a
rear camera mode for photographing by using the rear
side camera.
[0046] The first photographing mode may be a picture
photographing mode for photographing a still image, and
the second photographing mode may be a depth-of-field
control mode for pan-focusing photographing or out-fo-
cusing photographing. In the switching photographing
step, the photographing may be performed by controlling
a depth-of-field of the image on the basis of at least one
of an aperture value and a focal length.
[0047] In the switching photographing step, a pan-fo-
cusing image or an out-focusing image of the subject
may be photographed on the basis of at least one of the
touch pressure and a movement direction of the touch.
[0048] In the switching photographing step, the depth-
of-field of the image may be controlled to gradually de-
crease when an intensity of the touch pressure increases,
and the depth-of-field of the image is controlled to grad-
ually increase when the intensity of the touch pressure
decreases.
[0049] The first photographing mode may be a video
photographing mode for photographing a dynamic im-
age. The second photographing mode may be a speed
control photographing mode for high speed photograph-
ing or low speed photographing. In the switching photo-
graphing step, the image may be photographed at a low
speed or at a high speed by controlling the number of
frames obtained according to time.
[0050] In the switching photographing step, one of the
low speed photographing and the high speed photo-
graphing may be selected on the basis of at least one of
an intensity of the touch pressure and a movement di-
rection of the touch.
[0051] The first photographing mode may be a picture
photographing mode for photographing a still image, and
the second photographing mode may be a panoramic
photographing mode for photographing a panoramic im-
age. In the switching photographing step, a guide line for
guiding a movement direction of the camera may be dis-
played.
[0052] In the switching photographing step, panoramic
photographing may be started at a point of time when
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the touch pressure is released.
[0053] In the switching photographing step, the pano-
ramic photographing may be started at a point of time
when the photographing mode is switched to the pano-
ramic photographing mode, and the panoramic photo-
graphing may be ended at a point of time when the touch
pressure is released.
[0054] The second photographing mode may be a
white balance adjustment mode for controlling a color
temperature of an image. In the switching photographing
step, the color temperature of the image may be control-
led on the basis of at least one of an intensity of the touch
pressure and a movement direction of the touch.
[0055] In the switching photographing step, a change
of a numerical value of the color temperature based on
at least one of the intensity of the touch pressure and the
movement of the touch may be displayed.
[0056] The second photographing mode may be a filter
application mode for obtaining a filtered image. In the
switching photographing step, the touch screen may dis-
play each filtered image filtered by a plurality of filters,
and when a user’ touch is located at one of areas where
the plurality of filtered images are located, the touch
screen may display only the filtered images displayed in
the corresponding area on the full screen.
[0057] The second photographing mode may be a tim-
er photographing mode for photographing an image after
a predetermined time is counted. In the switching photo-
graphing step, the image may be obtained after the pre-
determined time is counted after the photographing is
started.
[0058] The predetermined time may be a time from
when the photographing mode is switched to the timer
photographing mode to when the touch pressure is re-
leased. In the switching photographing step, the image
may be obtained at a point of time when the touch pres-
sure is released.
[0059] In the switching photographing step, the prede-
termined time or a change of time which is counted may
be displayed on the touch screen.
[0060] The touch screen may include a pressure elec-
trode and a reference potential layer. In the determining
step, it may be determined whether or not the touch pres-
sure having a magnitude greater than a predetermined
magnitude is applied to the touch screen, on the basis
of a capacitance change amount according to a change
of a distance between the pressure electrode and the
reference potential layer, which is changed by the touch
pressure.

Advantageous Effects

[0061] Since the mobile terminal and the method for
switching the photographing modes use a control method
based on a touch pressure, it is possible to very easily
switching various photographing modes including the
picture photographing mode and the video photograph-
ing mode.

DESCRIPTION OF DRAWINGS

[0062]

Fig. 1 is a block diagram showing the configuration
of a mobile terminal according to an embodiment of
the present invention;
Fig. 2 shows a layer structure of a touch screen of
the mobile terminal according to the embodiment of
the present invention;
Figs. 3a and 3b are views for describing the structure
and operation of a touch input unit included in the
touch screen of the mobile terminal according to the
embodiment of the present invention;
Figs. 4a to 4e are views showing the structure of a
display included in the touch screen of the mobile
terminal according to the embodiment of the present
invention;
Figs. 5a to 5d are views for describing a method for
detecting whether a 3D touch has occurred or not
and/or the strength of the touch on the basis of a
mutual capacitance in the mobile terminal according
to the embodiment of the present invention;
Figs. 6a to 6c show a method for detecting whether
a 3D touch has occurred or not and/or the strength
of the touch on the basis of a self-capacitance in the
mobile terminal according to the embodiment of the
present invention;
Figs. 7a and 7b show a user interface for setting
photographing modes in the mobile terminal accord-
ing to the embodiment of the present invention;
Fig. 8 is a view showing a method for switching the
photographing modes in accordance with a first em-
bodiment in the mobile terminal according to the em-
bodiment of the present invention;
Fig. 9 is a view showing a method for switching the
photographing modes in accordance with a second
embodiment in the mobile terminal according to the
embodiment of the present invention;
Fig. 10 is a view showing a method for switching the
photographing modes in accordance with a third em-
bodiment in the mobile terminal according to the em-
bodiment of the present invention;
Fig. 11 is a view showing a method for switching the
photographing modes in accordance with a fourth
embodiment in the mobile terminal according to the
embodiment of the present invention;
Fig. 12 is a view showing a method for switching the
photographing modes in accordance with a fifth em-
bodiment in the mobile terminal according to the em-
bodiment of the present invention;
Fig. 13 is a view showing a method for switching the
photographing modes in accordance with a sixth em-
bodiment in the mobile terminal according to the em-
bodiment of the present invention;
Fig. 14 is a view showing a method for switching the
photographing modes in accordance with a seventh
embodiment in the mobile terminal according to the
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embodiment of the present invention;
Fig. 15 is a view showing a method for switching the
photographing modes in accordance with an eighth
embodiment in the mobile terminal according to the
embodiment of the present invention;
Fig. 16 is a view showing a method for switching the
photographing modes in accordance with a ninth em-
bodiment in the mobile terminal according to the em-
bodiment of the present invention;
Fig. 17 is a view showing a method for switching the
photographing modes in accordance with a tenth
embodiment in the mobile terminal according to the
embodiment of the present invention; and
Fig. 18 is a flowchart showing a method for switching
the photographing modes according to the embodi-
ment of the present invention.

MODE FOR INVENTION

[0063] Specific embodiments of the present invention
will be described in detail with reference to the accom-
panying drawings. The specific embodiments shown in
the accompanying drawings will be described in enough
detail that those skilled in the art are able to embody the
present invention. Other embodiments other than the
specific embodiments are mutually different, but do not
have to be mutually exclusive. Additionally, it should be
understood that the following detailed description is not
intended to be limited.
[0064] The detailed descriptions of the specific embod-
iments shown in the accompanying drawings are intend-
ed to be read in connection with the accompanying draw-
ings, which are to be considered part of the entire written
description. Any reference to direction is merely intended
for convenience of description and is not intended in any
way to limit the scope of the present invention.
[0065] A mobile terminal according to an embodiment
of the present invention is a device including a display
and a touch input unit and can be understood as a term
covering portable electronic products such as a camera,
a camcorder, an electronic dictionary, etc., as well as a
smartphone, a smart watch, a tablet PC, a laptop com-
puter, a personal digital assistant (PDA), and an MP3
player. However, the mobile terminal is not limited to this.
[0066] In addition, the mobile terminal means a porta-
ble terminal which has a communication function. That
is, the mobile terminal should be construed to include not
only communication devices, for example, a mobile
phone equipped with a communication function but also
devices, for example, a camera, a camcorder, etc., which
is not equipped with a communication function, but can
include the communication function.

Configuration of a Mobile Terminal 1000

[0067] Fig. 1 is a block diagram showing the configu-
ration of a mobile terminal 1000 according to an embod-
iment of the present invention. As shown in Fig. 1, the

mobile terminal 1000 may include a touch screen 100, a
camera unit 200, a mode setting unit 300, a memory 400,
a control unit 500, and other units 600. The other units
600 may include a power supply 610, an audio unit 620,
a communication unit 630, a sensing unit 640, and a timer
650 which perform basic functions and maintain the per-
formance of the mobile terminal 1000 according to the
embodiment of the present invention.
[0068] The touch screen 100 includes a display 110
and a touch input unit 120 and functions as a display
means and an input means. Here, the function as an
input means includes detecting a user’s touch occurring
on the surface (a polarizer of a touch sensor panel and
a display panel) of the touch screen 100, and performing
various operations (e.g., application execution, voice/vid-
eo call, etc.) on the basis of information on the touch.
[0069] The touch information includes 2D touch infor-
mation and 3D touch information. That is, the touch in-
formation includes the 2D touch information on whether
the touch is input or not (whether the touch occurs or not)
and on which position in the surface of the touch screen
the touch is input to. Furthermore, the touch information
may further include the 3D touch information on whether
the touch is a 2D touch or whether or not the touch is a
3D touch with a pressure having a magnitude greater
than a predetermined magnitude.
[0070] Here, the 3D touch may mean a touch having
a sufficient pressure for the surface of the touch screen
to be bent at the position of the user’s touch applied to
the surface of the touch screen. However, in another em-
bodiment, the 3D touch may mean a touch which has a
pressure sufficient to be sensed by a separate pressure
sensor even without the bending of the touch screen sur-
face.
[0071] The structure, function, and operation of the dis-
play 110 and the touch input unit 120 will be described
below in more detail.
[0072] Regarding the camera unit200, light received
through a lens is sensed by an image sensor and is con-
verted into digital information, and then is reconstructed
into digital images through image processing. Here, the
image sensor may be a charge coupled device (CCD)
sensor and a complementary metal-oxide semiconductor
(CMOS) sensor. The digital image may be generated by
a format for still images such as RAW, JPEG, TIFF, GIF,
MPO, etc., or a format for dynamic images such as AVI,
MPEG, DV, MOV, MJPEG, etc.
[0073] Meanwhile, the camera unit 200 may include
two or more cameras. One or more of the angle of view,
the shortest object distance, the zoom magnification, and
the minimum aperture value of a lens provided in each
camera may be different from each other. Also, the
number of pixels and ISO of the image sensors provided
in the respective cameras may be different from each
other. The number of pixels means the number of pixels
where the image sensor senses photons. The number
of pixels determines the size and resolution (definition)
of the image. ISO means a sensitivity value with which
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the image sensor respond to light, and determines the
amount of light at the time of photographing the image.
[0074] Also, the camera unit 200 may include two cam-
eras. One may be disposed on the front side of the mobile
terminal 1000, and the other may be disposed on the rear
side of the mobile terminal 1000. Here, the front side
means a side provided with the touch screen 1000, and
the rear side means a side opposite to the front side. The
camera disposed on the front side and the camera dis-
posed on the rear side may be implemented with the
same specification, or may be implemented such that
one or more of the angle of view, the shortest object dis-
tance, the zoom magnification, the minimum aperture
value, the number of pixels, and ISO may be different
from each other.
[0075] Also, the camera unit 200 may include two cam-
eras which are spaced by a predetermined distance from
each other. The two cameras may be disposed on the
rear side of the mobile terminal 1000. Meanwhile, the
camera unit 200 may further include a 3D image gener-
ator. The 3D image generator generates 3D images
based on images obtained at different angles by the two
cameras.
[0076] The mode setting unit 300 has a function of set-
ting a photographing mode of the camera unit 200. As
will be described in detail below, the mode setting unit
300 sets the photographing mode of the camera unit 200
on the basis of the user’s touch input through the touch
screen 100.
[0077] The photographing mode of the camera unit 200
includes a picture photographing mode for photograph-
ing a still image, a video photographing mode for photo-
graphing a dynamic image, an out-focusing photograph-
ing mode for photographing an out-focusing image, a
panoramic photographing mode for photographing a
panoramic image, a white balance adjustment mode ca-
pable of adjusting white balance, a filter application mode
for generating a filtered image, a timer photographing
mode for timer photographing, a speed control photo-
graphing mode for high speed photographing or low
speed photographing, a depth-of-field control mode for
pan-focusing photographing and out-focusing photo-
graphing, a 2D photographing mode, a 3D photographing
mode, a front camera mode, a rear camera mode, and
a multiple specification camera mode.
[0078] The mobile terminal 1000 according to the em-
bodiment of the present invention can provide an inter-
face for facilitating a user setting related to the photo-
graphing mode. The interface may be implemented in
the form of displaying texts, colors, icons, etc., on the
touch screen 100.
[0079] The memory 400 has a function of storing var-
ious image files generated by the camera unit 200 or
storing the photographing mode set by the mode setting
unit 300. The image stored in the memory 400 can be
controlled to be displayed through the touch screen 100
on the basis of a user operation signal.
[0080] The control unit 500 controls the touch screen

100, the camera unit 200, the mode setting unit 300, the
memory 400, and below-described other units 600 to per-
form a specific operation on the basis of a user operation
(command) input from the touch screen 100. The control
of the control unit 500 will be described in detail below
together with specific embodiments.
[0081] As other configurations, the other units 600 may
include the power supply 610 which supplies power for
operating each of the components, the audio unit 620
which is involved in the input and output of voice and
sound, the communication unit 630 which performs voice
communication with a communication terminal or per-
forms data communication with a server, the sensing unit
640 which includes a gyro sensor, an acceleration sen-
sor, a vibration sensor, a proximity sensor, a magnetic
sensor, etc., and the timer 650 which checks a call time
period, a touch duration time, etc. However, the above
components may be omitted or replaced if necessary, or
alternatively, other components may be added.

Structure of Touch Screen 100

[0082] Fig. 2 shows a layer structure of the touch
screen 100 of the mobile terminal 1000 according to the
embodiment of the present invention. As shown in Fig.
2, the touch screen 100 of the mobile terminal 1000 ac-
cording to the embodiment of the present invention in-
cludes a touch sensor panel 121, the display 110, a pres-
sure detection module 122, and a substrate 123. In Fig.
2, the touch sensor panel 121, the pressure detection
module 122, and the substrate 123 may correspond to
the touch input unit 120 of Fig. 1, and the display 110
may correspond to the display 110 of Fig. 1.
[0083] The display 110 has a function of displaying
texts, images (still images, dynamic images, 3D images,
etc.), colors, and the like.
[0084] The touch sensor panel 121 detects information
on the 2D touch. The 2D touch is a term corresponding
to the 3D touch to be described below, and refers to a
touch that is merely contact or a touch that has a pressure
having a magnitude less than a predetermined magni-
tude. Specifically, the 2D touch may mean a touch having
a force enough for the touch screen not to be bent or a
touch having a force enough for a separate pressure sen-
sor not to recognize the touch as a pressure.
[0085] That is, the information on the 2D touch refers
to information on whether or not the touch occurs on the
touch screen surface, the position and the number of
touches occurring on the touch screen surface, and the
touch movement direction.
[0086] The pressure detection module 122 detects in-
formation on the 3D touch. The 3D touch is a term cor-
responding to the above 2D touch and means a touch
that has a pressure having a magnitude greater than a
predetermined magnitude. Specifically, the 3D touch
may mean a touch having a force enough for the touch
screen to be bent or a touch having a force enough for
a separate pressure sensor to recognize the touch as a
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pressure.
[0087] That is, the information on the 3D touch refers
to information on the strength or strength change of the
3D touch, the duration time of the 3D touch, and the like.
[0088] The substrate 123 may be a reference potential
layer used for 3D touch detection. In Fig. 2, although the
reference potential layer is disposed under the pressure
detection module 122, the reference potential layer may
be disposed on the pressure detection module 122 or
within the display 110 in other embodiments.
[0089] Further, although one reference potential layer
(substrate 123) is shown in Fig. 2, two or more reference
potential layers may be used in other embodiments. The
arrangement and the number of the pressure detecting
modules 122 can be appropriately changed, as neces-
sary.

2D Touch Detection

[0090] Figs. 3a and 3b are views for describing the
structure and operation of the touch input unit 120 includ-
ed in the touch screen 100 of the mobile terminal 1000
according to the embodiment of the present invention.
Specifically, Figs. 3a and 3b show the structure and op-
eration of the touch sensor panel 121 of Fig. 2.
[0091] Fig. 3a is a schematic view of a configuration
of a mutual capacitance touch sensor panel 121 and the
operation thereof in accordance with the embodiment of
the present invention. Referring to Fig. 3a, the touch sen-
sor panel 121 may include a plurality of drive electrodes
TX1 to TXn and a plurality of receiving electrodes RX1
to RXm, and may include a drive unit 12 which applies a
drive signal to the plurality of drive electrodes TX1 to TXn
for the purpose of the operation of the touch sensor panel
121, and a sensing unit 11 which detects whether the
touch has occurred or not and/or the touch position by
receiving a sensing signal including information on the
capacitance change amount changing according to the
touch on the touch surface of the touch sensor panel 121.
[0092] As shown in Fig. 3a, the touch sensor panel 121
may include the plurality of drive electrodes TX1 to TXn
and the plurality of receiving electrodes RX1 to RXm. Fig.
3 shows that the plurality of drive electrodes TX1 to TXn
and the plurality of receiving electrodes RX1 to RXm of
the touch sensor panel 121 form an orthogonal array. In
another embodiment, the plurality of drive electrodes TX1
to TXn and the plurality of receiving electrodes RX1 to
RXm may form an array of different patterns.
[0093] The drive electrode TX may include the plurality
of drive electrodes TX1 to TXn extending in a first axial
direction. The receiving electrode RX may include the
plurality of receiving electrodes RX1 to RXm extending
in a second axial direction crossing the first axial direc-
tion.
[0094] In the touch sensor panel 121, the plurality of
drive electrodes TX1 to TXn and the plurality of receiving
electrodes RX1 to RXm may be formed in the same layer.
For example, the plurality of drive electrodes TX1 to TXn

and the plurality of receiving electrodes RX1 to RXm may
be formed on the same side of an insulation layer (not
shown). Also, the plurality of drive electrodes TX1 to TXn
and the plurality of receiving electrodes RX1 to RXm may
be formed in different layers. For example, the plurality
of drive electrodes TX1 to TXn and the plurality of receiv-
ing electrodes RX1 to RXm may be formed on both sides
of one insulation layer (not shown) respectively, or the
plurality of drive electrodes TX1 to TXn may be formed
on a side of a first insulation layer (not shown) and the
plurality of receiving electrodes RX1 to RXm may be
formed on a side of a second insulation layer (not shown)
different from the first insulation layer.
[0095] The plurality of drive electrodes TX1 to TXn and
the plurality of receiving electrodes RX1 to RXm may be
made of a transparent conductive material (for example,
indium tin oxide (ITO) or antimony tin oxide (ATO) which
is made of tin oxide (SnO2), and indium oxide (In2O3),
etc.), or the like. However, this is only an example. The
drive electrode TX and the receiving electrode RX may
be also made of another transparent conductive material
or an opaque conductive material. For instance, the drive
electrode TX and the receiving electrode RX may include
at least any one of silver ink, copper, and carbon nano-
tube (CNT). Also, the drive electrode TX and the receiving
electrode RX may be made of metal mesh or nano silver.
[0096] The drive unit 12 may apply a drive signal to the
drive electrodes TX1 to TXn. In the embodiment of the
present invention, one drive signal may be sequentially
applied at a time to the first drive electrode TX1 to the n-
th drive electrode TXn. The drive signal may be applied
again repeatedly. This is only an example. The drive sig-
nal may be applied to the plurality of drive electrodes at
the same time in accordance with the embodiment.
[0097] Through the receiving electrodes RX1 to RXm,
the sensing unit 11 receives the sensing signal including
information on a capacitance (Cm) 1 generated between
the receiving electrodes RX1 to RXm and the drive elec-
trodes TX1 to TXn to which the drive signal has been
applied, thereby detecting whether or not the touch has
occurred and the touch position. For example, the sens-
ing signal may be a signal coupled by the capacitance
(CM) 1 generated between the receiving electrode RX
and the drive electrode TX to which the drive signal has
been applied. As such, the process of sensing the drive
signal applied from the first drive electrode TX1 to the n-
th drive electrode TXn through the receiving electrodes
RX1 to RXm can be referred to as a process of scanning
the touch sensor panel 100. As such, the process of sens-
ing the drive signal applied from the first drive electrode
TX1 to the n-th drive electrode TXn through the receiving
electrodes RX1 to RXm can be referred to as a process
of scanning the touch sensor panel 100.
[0098] For example, the sensing unit 11 may include
a receiver (not shown) which is connected to each of the
receiving electrodes RX1 to RXm through a switch. The
switch becomes the on-state in a time interval during
which the signal of the corresponding receiving electrode
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RX is sensed, thereby allowing the receiver to sense the
sensing signal from the receiving electrode RX. The re-
ceiver may include an amplifier (not shown) and a feed-
back capacitor coupled between the negative (-) input
terminal of the amplifier and the output terminal of the
amplifier, i.e., coupled to a feedback path. Here, the pos-
itive (+) input terminal of the amplifier may be connected
to the ground. Also, the receiver may further include a
reset switch which is connected in parallel with the feed-
back capacitor. The reset switch may reset the conver-
sion from current to voltage that is performed by the re-
ceiver. The negative input terminal of the amplifier is con-
nected to the corresponding receiving electrode RX and
receives and integrates a current signal including infor-
mation on the capacitance (CM) 1, and then converts the
integrated current signal into voltage. The sensing unit
11 may further include an analog to digital converter
(ADC) (not shown) which converts the integrated data
by the receiver into digital data. Later, the digital data
may be input to a processor (not shown) and processed
to obtain information on the touch on the touch sensor
panel 121. The sensing unit 11 may include the ADC and
processor as well as the receiver.
[0099] A controller 13 may perform a function of con-
trolling the operations of the drive unit 12 and the sensing
unit 11. For example, the controller 13 generates and
transmits a drive control signal to the drive unit 12, so
that the drive signal can be applied to a predetermined
drive electrode TX1 at a predetermined time. Also, the
controller 13 generates and transmits a sensing control
signal to the sensing unit 11, so that the sensing unit 11
may receive the sensing signal from the predetermined
receiving electrode RX at a predetermined time and per-
form a predetermined function.
[0100] In Fig. 3a, the drive unit 12 and the sensing unit
11 may constitute a touch detection device (not shown)
capable of detecting whether or not the touch has oc-
curred on the touch screen 100 and the touch position in
the mobile terminal 1000 according to the embodiment
of the present invention. The touch detection device may
further include the controller 13. The touch detection de-
vice may be integrated and implemented on a touch sens-
ing integrated circuit (IC) in the mobile terminal 1000 in-
cluding the touch sensor panel 121. The drive electrode
TX and the receiving electrode RX included in the touch
sensor panel 121 may be connected to the drive unit 12
and the sensing unit 11 included in the touch sensing IC
(not shown) through, for example, a conductive trace
and/or a conductive pattern printed on a circuit board, or
the like. The touch sensing IC may be placed on a circuit
board on which the conductive pattern has been printed,
for example, a first printed circuit board (hereafter, re-
ferred to as a first PCB). According to the embodiment,
the touch sensing IC may be mounted on a main board
for operation of the mobile terminal 1000.
[0101] As described above, a capacitance (Cm) 1 with
a predetermined value is generated at each crossing of
the drive electrode TX and the receiving electrode RX.

When an object U like a finger, palm, or stylus, etc., ap-
proaches close to the touch sensor panel 121, the value
of the capacitance may be changed.
[0102] In Fig. 3a, the capacitance may represent a mu-
tual capacitance (Cm). The sensing unit 11 senses such
electrical characteristics, thereby being able to sense
whether the touch has occurred on the touch sensor pan-
el 121 or not and where the touch has occurred. For ex-
ample, the sensing unit 11 is able to sense whether the
touch has occurred on the surface of the touch sensor
panel 121 comprised of a two-dimensional plane consist-
ing of a first axis and a second axis.
[0103] More specifically, when the touch occurs on the
touch sensor panel 121, the drive electrode TX to which
the drive signal has been applied is detected, so that the
position of the second axial direction of the touch can be
detected. Likewise, when the touch occurs on the touch
sensor panel 121, the capacitance change is detected
from the reception signal received through the receiving
electrode RX, so that the position of the first axial direction
of the touch can be detected.
[0104] In the foregoing, the operation method of the
touch sensor panel 121 which detects whether the touch
has occurred or not or the touch position has been de-
scribed based on the change amount of the mutual ca-
pacitance (Cm) between the drive electrode TX and the
receiving electrode RX. However, there is no limitation
to this. As shown in Fig. 3b, the touch position can be
also detected based on the change amount of a self-
capacitance.
[0105] As shown in Fig. 3b, the touch sensor panel 121
may include a plurality of touch electrodes 3. The plurality
of touch electrodes 3 may be arranged at a regular inter-
val in the form of a grid. However, there is no limitation
to this.
[0106] The drive control signal generated by the con-
troller 13 is transmitted to the drive unit 12, and the drive
unit 12 applies the drive signal to a predetermined touch
electrode 3 for a predetermined time. Also, the sensing
control signal generated by the controller 13 is transmit-
ted to the sensing unit 11, and on the basis of the detec-
tion control signal, the sensing unit 11 receives the sens-
ing signal from the predetermined touch electrode 3 for
a predetermined time. Here, the sensing signal may be
a signal for the change amount of the self-capacitance
formed on the touch electrode 3.
[0107] Here, whether or not the touch has occurred on
the touch sensor panel 121 and/or the touch position are
detected by the sensing signal detected by the sensing
unit 11. For example, because the coordinates of the
touch electrode 3 have been known in advance, whether
or not the touch of the object U has occurred on the sur-
face of the touch sensor panel 121 and/or the touch po-
sition can be detected.
[0108] Referring to Figs. 3a and 3b, the foregoing has
described in detail the touch sensor panel 121 which de-
tects whether or not the touch has occurred and/or the
touch position on the basis of the change amount of the
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mutual capacitance (Cm) and the change amount of the
self-capacitance (Cs). However, the touch sensor panel
121 may be implemented by using not only the above-
described methods but also any touch sensing method
such as a surface capacitance type method, a projected
capacitance type method, a resistance film method, a
surface acoustic wave (SAW) method, an infrared meth-
od, an optical imaging method, a dispersive signal tech-
nology, and an acoustic pulse recognition method, etc.

Structure of Display

[0109] Figs. 4a to 4e are views showing the structure
of the display 110 included in the touch screen 100 of
the mobile terminal 1000 according to the embodiment
of the present invention. Figs. 4a to 4e show various layer
structures of the display 110 and the touch sensor panel
121 of Fig. 2. Specifically, Figs. 4a to 4c show the display
110 using an LCD panel. Figs. 4d and 4e show the display
110 using an OLED panel.
[0110] As shown in Figs. 4a to 4c, the LCD panel may
include a liquid crystal layer 111 including a liquid crystal
cell, a first glass layer 112 and a second glass layer 113
which are disposed on both sides of the liquid crystal
layer 111 and include electrodes, a first polarizer layer
114 formed on a side of the first glass layer 112 in a
direction facing the liquid crystal layer 111, and a second
polarizer layer 115 formed on a side of the second glass
layer 113 in the direction facing the liquid crystal layer
111. Here, the first glass layer 112 may be color filter
glass, and the second glass layer 113 may be TFT glass.
It is clear to those skilled in the art that the LCD panel
may further include other configurations for the purpose
of performing the displaying function and may be trans-
formed.
[0111] Fig. 4a shows that the touch sensor panel 121
is disposed outside the display 110. Here, the surface of
the mobile terminal 1000 where the touch occurs may be
the surface of the touch sensor panel 121. Specifically,
the user’s touch may occur on the top surface of the touch
sensor panel 121. Also, according to the embodiment,
the touch surface of the mobile terminal 1000 may be the
outer surface of the display 110. In Fig. 4a, the bottom
surface of the second polarizer layer 115 of the display
110 is able to function as the touch surface. Here, in order
to protect the display 110, the bottom surface of the dis-
play 110 may be covered with a cover layer (not shown)
like glass.
[0112] Figs. 4b and 4c show that the touch sensor pan-
el 121 is disposed inside the display panel 110. In Fig.
4b, the touch sensor panel 121 for detecting the touch
position is disposed between the first glass layer 112 and
the first polarizer layer 114. Here, the touch surface of
the mobile terminal 1000 is the outer surface of the dis-
play 110. The top surface or bottom surface of the layer
structure shown in Fig. 4b may be the touch surface of
the mobile terminal 1000.
[0113] In Fig. 4c, the touch sensor panel 121 for de-

tecting the touch position is included within the liquid crys-
tal layer 111. Here, the touch surface of the mobile ter-
minal 1000 is the outer surface of the display 110. The
top surface or bottom surface of the layer structure shown
in Fig. 4c may be the touch surface. In Figs. 4b and 4c,
the top surface or bottom surface of the display 110,
which can be the touch surface, may be covered with a
cover layer (not shown) like glass.
[0114] As shown in Figs. 4d and 4e, the OLED panel
includes a first polarizer layer 118, a first glass layer 117,
an organic material layer 116, and a second glass layer
119. Here, the first glass layer 117 may be made of en-
capsulation glass. The second glass layer 119 may be
made of TFT glass. However, there is no limitation to this.
[0115] Also, the organic material layer 116 may include
a hole injection layer (HIL), a hole transport layer (HTL),
an electron injection layer (EIL), an electron transport
layer (ETL), and an light-emitting layer (EML). The HIL
injects electron holes and is made of a material such as
CuPc, etc. The HTL functions to move the injected elec-
tron holes and mainly is made of a material having a good
hole mobility. Arylamine, TPD, and the like may be used
as the HTL. The EIL and ETL inject and transport elec-
trons. The injected electrons and electron holes are com-
bined in the EML and emit light. The EML represents the
color of the emitted light and is composed of a host de-
termining the lifespan of the organic matter and an im-
purity (dopant) determining the color sense and efficien-
cy. This just describes the basic structure of the organic
material layer 280 include in the OLED panel. The
present invention is not limited to the layer structure or
material, etc., of the organic material layer 116.
[0116] The organic material layer 116 is inserted be-
tween an anode (not shown) and a cathode (not shown).
When the TFT becomes an on-state, a driving current is
applied to the anode and the electron holes are injected,
and the electrons are injected to the cathode. Then, the
electron holes and electrons move to the organic material
layer 116 and emit the light.
[0117] In Fig. 4d, the touch sensor panel 121 is located
between the first polarizer layer 118 and the first glass
layer 117. In Fig. 4e, the touch sensor panel 121 is located
between the organic material layer 116 and the second
glass layer 119.
[0118] The first glass layer 117 may be made of en-
capsulation glass. The second glass layer 119 may be
made of TFT glass.
[0119] The OLED panel is a self-light emitting display
panel which uses a principle where, when current flows
through a fluorescent or phosphorescent organic thin film
and then electrons and electron holes are combined in
the organic material layer, so that light is generated. The
organic matter constituting the light emitting layer deter-
mines the color of the light.
[0120] Specifically, the OLED uses a principle in which
when electricity flows and an organic matter is applied
on glass or plastic, the organic matter emits light. That
is, the principle is that electron holes and electrons are
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injected into the anode and cathode of the organic matter
respectively and are recombined in the light emitting lay-
er, so that a high energy exciton is generated and the
exciton releases the energy while falling down to a low
energy state and then light with a particular wavelength
is generated. Here, the color of the light is changed ac-
cording to the organic matter of the light emitting layer.
[0121] The OLED includes a line-driven passive-matrix
organic light-emitting diode (PM-OLED) and an individual
driven active-matrix organic light-emitting diode (AM-
OLED) in accordance with the operating characteristics
of a pixel constituting a pixel matrix. None of them require
a backlight. Therefore, the OLED enables a very thin dis-
play to be implemented, has a constant contrast ratio
according to an angle and obtains a good color repro-
ductivity depending on a temperature. Also, it is very eco-
nomical in that non-driven pixel does not consume power.
[0122] In terms of operation, the PM-OLED emits light
only during a scanning time at a high current, and the
AM-OLED maintains a light emitting state only during a
frame time at a low current. Therefore, the AM-OLED
has a resolution higher than that of the PM-OLED and is
advantageous for driving a large area display panel and
consumes low power. Also, a thin film transistor (TFT) is
embedded in the AM-OLED, and thus, each component
can be individually controlled, so that it is easy to imple-
ment a delicate screen.

3D Touch Detection

[0123] Figs. 5a to 5d and 6a to 6c are views for de-
scribing the structure and operation of the touch input
unit 120 of the mobile terminal 1000 according to the
embodiment of the present invention. Figs. 5a to 5d and
6a to 6c show the operation and detection method of the
pressure detection module 122 of Fig. 2.
[0124] Figs. 5a to 5d show a method in which the pres-
sure detection module 122 detects whether the 3D touch
has occurred or not and/or the strength of the 3D touch
on the basis of the mutual capacitance between pressure
electrodes.
[0125] As shown in Fig. 5a, a spacer layer S may be
disposed between the display 110 and the substrate 123.
Pressure electrodes P1 and P2 disposed according to
the embodiment shown in Fig. 5a may be disposed on
the substrate 123 side.
[0126] The pressure detection module 122 may in-
clude the first electrode P1 and the second electrode P2
as pressure electrodes for pressure detection. Here, any
one of the first electrode P1 and the second electrode
P2 may be the drive electrode, and the other may be the
receiving electrode. A drive signal is applied to the drive
electrode, and a sensing signal is obtained through the
receiving electrode. When voltage is applied, the mutual
capacitance Cm is generated between the first electrode
P1 and the second electrode P2.
[0127] Fig. 5b shows that a 3D touch, i.e., a touch hav-
ing a pressure is applied to the touch screen 100 shown

in Fig. 5a. The bottom surface of the display 110 may
have a ground potential in order to shield the noise. When
the 3D touch with a pressure having a magnitude greater
than a predetermined magnitude is applied to the surface
of the touch screen 100 by the object U, the touch sensor
panel 121 and the display 110 may be bent. As a result,
a distance "d" between a ground potential surface, i.e.,
the reference potential layer and the two pressure elec-
trodes P1 and P2 is reduced to " d’ ". As a result, a fringing
capacitance is absorbed in the bottom surface of the dis-
play 110, so that the mutual capacitance between the
first electrode P1 and the second electrode P2 is reduced.
By using this, the magnitude of the touch pressure can
be calculated by obtaining the reduction amount of the
mutual capacitance from the sensing signal obtained
through the receiving electrode.
[0128] Fig. 5c shows the configuration of the pressure
detection module 122 according to another embodiment
of the present invention. In the electrode arrangement
shown in Fig. 5c, the pressure electrodes P1 and P2 are
disposed on the display 110 side between the display
110 and the substrate 123
[0129] The substrate 123 as the reference potential
layer may have a ground potential. Therefore, as the 3D
touch occurs, the distance " d " between the substrate
123 and the pressure electrodes P1 and P2 is reduced
to " d’ ". Consequently, this causes the change of the
mutual capacitance between the first electrode P1 and
the second electrode P2.
[0130] Fig. 5d shows the configuration of the pressure
detection module 122 according to further another em-
bodiment of the present invention. As shown in Fig. 5d,
any one of the first electrode P1 and the second electrode
P2 may be formed on the substrate 123, and the other
may be formed under the display 110. Fig. 5d shows that
the first electrode P1 is formed on the substrate 123 and
the second electrode P2 is formed under the display 110.
Further, the positions of the first electrode P1 and the
second electrode P2 can be replaced with each other.
[0131] The principle of the structure of Fig. 5d is the
same as that described above. That is, when the 3D touch
is applied to the surface of the touch screen 100 by the
object U, the bending occurs and the distance "d" be-
tween the first electrode P1 and the second electrode P2
is reduced to " d’ ". Accordingly, the mutual capacitance
between the first electrode P1 and the second electrode
P2 is changed. Therefore, the magnitude of the touch
pressure can be calculated by obtaining the reduction
amount of the mutual capacitance from the sensing sig-
nal obtained through the receiving electrode.
[0132] Unlike the foregoing, whether the 3D touch has
occurred or not and the strength of the 3D touch can be
detected based on the self-capacitance of the pressure
electrode. Figs. 6a to 6c show a method in which the
pressure detection module 122 detects whether the 3D
touch has occurred or not and/or the strength of the 3D
touch on the basis of the self-capacitance between pres-
sure electrodes.
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[0133] The pressure detection module 122 for detect-
ing the change amount of the self-capacitance uses a
pressure electrode P3 formed under the display 110.
When a drive signal is applied to the pressure electrode
P3, the pressure detection module receives a signal in-
cluding information on the change amount of the self-
capacitance, and detects whether the 3D touch has oc-
curred or not and/or the strength of the 3D touch.
[0134] The drive unit 20 applies a drive signal to the
pressure electrode P3 and the sensing unit 21 measures
a capacitance between the pressure electrode P3 and
the reference potential layer 123 (e.g., the substrate) hav-
ing a reference potential through the pressure electrode
P3, thereby detecting whether the 3D touch has occurred
or not and/or the strength of the 3D touch.
[0135] The drive unit 20 may include, for example, a
clock generator (not shown) and a buffer to generate a
drive signal in the form of a pulse and to apply the gen-
erated drive signal to the pressure electrode P3. Howev-
er, this is merely an example, and the drive unit can be
implemented by means of various elements, and the
shape of the drive signal can be variously changed.
[0136] The drive unit 20 and the sensing unit 21 may
be implemented as an integrated circuit or may be formed
on a single chip. The drive unit 20 and the sensing unit
21 may constitute a pressure detector.
[0137] In order that the capacitance change amount is
easily detected between the pressure electrode P3 and
the reference potential layer 123, the pressure electrode
P3 may be formed such that there is a larger facing sur-
face between the pressure electrode P3 and the refer-
ence potential layer 123. For example, the pressure elec-
trode P3 may be formed in a plate-like pattern. With re-
gard to the detection of the touch pressure in the self-
capacitance type method, here, one pressure electrode
P3 is taken as an example for description. However, the
plurality of electrodes are included and a plurality of chan-
nels are constituted, so that it is possible to configure that
the magnitude of multi pressure can be detected accord-
ing to multi touch.
[0138] The self-capacitance of the pressure electrode
P3 is changed by the change of the distance between
the pressure electrode p3 and the reference potential
layer 123. Then, the sensing unit 21 detects information
on the capacitance change, and thus detects whether
the 3D touch has occurred or not and/or the strength of
the 3D touch.
[0139] Fig. 6b shows the layer structure of the pressure
detection module 122 for detecting the 3D touch by using
the above-described self-capacitance change amount.
As shown in Fig. 6b, the pressure electrode P3 is dis-
posed apart from the reference potential layer 123 by a
predetermined distance "d". Here, a material which is
deformable by the pressure applied by the object U may
be disposed between the pressure electrode P3 and the
reference potential layer 123. For instance, the deform-
able material disposed between the pressure electrode
P3 and the reference potential layer 123 may be air, di-

electrics, an elastic body and/or a shock absorbing ma-
terial.
[0140] When the object U applies the 3D touch with a
pressure having a magnitude greater than a predeter-
mined magnitude to the touch surface, the pressure elec-
trode P3 and the reference potential layer 123 become
close to each other by the applied pressure, and the
spaced distance "d" is reduced.
[0141] Fig. 6c shows that a pressure is applied by the
object U and the touch surface is bent downward. As the
distance between the pressure electrode P3 and the ref-
erence potential layer 123 is reduced from "d" to " d’ ",
the self-capacitance is changed. Specifically, the self-
capacitance generated between the pressure electrode
P3 and the reference potential layer 123 is increased.
Whether or not the thus generated self-capacitance is
changed and the change amount of the thus generated
self-capacitance are measured by the sensing unit 21,
thereby determining whether the 3D touch has occurred
or not and/or the strength of the 3D touch.

Mode Setting Unit

[0142] The control unit 500 of the mobile terminal 1000
according to the embodiment of the present invention
controls the camera unit 200 to photograph an image in
a first photographing mode among a plurality of photo-
graphing modes. The image obtained by the camera unit
200 is displayed on the touch screen 100 in real time.
[0143] Here, when the object U such as a user’s finger,
stylus, etc., applies a 3D touch to the touch screen 100,
the control unit 500 determines the intensity of the pres-
sure applied by the 3D touch and determines whether
the intensity is equal to or greater than a predetermined
magnitude. If the intensity is equal to or greater than a
predetermined magnitude, the control unit 500 switches
the mode to a second photographing mode and controls
the camera unit 200 to photograph an image.
[0144] Here, the first photographing mode and the sec-
ond photographing mode can be set in advance by a user
input. Figs. 7a and 7b show a user interface for setting
the photographing mode.
[0145] A setting menu may include switching between
the picture photographing mode for photographing a still
image and the video photographing mode for photo-
graphing a dynamic image (SET1), switching between
the 2D photographing mode and the 3D photographing
(SET2), switching between different specification cam-
era modes (SET3), switching to the depth-of-field control
mode (SET4), switching between the front camera mode
and the rear camera mode (SET5), switching between
the high speed photographing mode and the low speed
photographing mode (SET6), switching to the panoramic
photographing mode (SET7), switching to the white bal-
ance adjustment mode (SET8), switching to the filter ap-
plication mode (SET9), and switching to the timer pho-
tographing mode (SET10), etc.
[0146] The setting menu may include other switching
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modes as well as the above-described configurations
(SET1 to SET10). Fig. 7a shows a radio button type se-
lection method. Alternatively, the setting menu can re-
ceive the user input in other forms such as a check box,
a scroll bar, a list box, etc.
[0147] In addition, unlike the foregoing, the photo-
graphing mode may be switched according to the user
input. For example, when the first photographing mode
is set to the depth-of-field control mode and the second
photographing mode is set to the panoramic photograph-
ing mode, the camera unit is operated in the depth-of-
field control mode first. When the 3D touch with a pres-
sure having a magnitude greater than a predetermined
magnitude is applied, the photographing mode may be
switched from the depth-of-field control mode to the pan-
oramic photographing mode.
[0148] That is, the above configurations (SET1 to
SET10) are merely examples, and the photographing
mode can be switched by any combination of them.
[0149] Meanwhile, although the above description re-
fers to the switching between two photographing modes,
a larger number of photographing modes can be
switched. For example, as shown in Fig. 7b, when the
first photographing mode, the second photographing
mode, and the third photographing mode are set, the
photographing mode can be sequentially switched every
time when the 3D touch with a pressure having a mag-
nitude greater than a predetermined magnitude is ap-
plied.
[0150] Also, the photographing mode may be switched
by using both the 2D touch and the 3D touch or based
on the touch time. For example, when the 2D touch is
continued for two seconds or more, the photographing
mode is switched from the first photographing mode to
the second photographing mode, and when the 3D touch
is applied, the photographing mode is switched from the
first photographing mode to the third photographing
mode. A photographing mode switching condition (the
touch type (2D and 3D) or touch time) can be also set by
the user input through the touch screen 100.

Picture Photographing Mode ↔ Video Photographing 
Mode

[0151] Fig. 8 is a view showing a method for switching
the photographing modes in accordance with the first em-
bodiment in the mobile terminal 1000 according to the
embodiment of the present invention, that is to say, a
switching method between the picture photographing
mode and the video photographing mode. In this embod-
iment, the photographing mode switching method may
be set to SET1 of Fig. 7a on the basis of the user input
through the touch screen 100.
[0152] As shown in Fig. 8, in the mobile terminal 1000
operating in the picture photographing mode, the touch
screen 100 displays an image photographed by the cam-
era unit 200. The user performs photographing while
checking the image displayed on the touch screen 100

in real time.
[0153] While the photographing is performed in the pic-
ture photographing mode, the control unit 500 continu-
ously checks whether the 3D touch of the user is input
or not.
[0154] The 3D touch refers to a touch with a pressure
having a magnitude greater than a predetermined mag-
nitude. If the 3D touch is detected in the manner de-
scribed in Figs. 5a to 5d and 6a to 6c, the 3D touch means
a touch having a sufficient pressure for the surface of the
touch screen to be bent by a user’s touch applied to the
touch screen surface.
[0155] Alternatively, if the mobile terminal 1000 senses
the 3D touch by using a separate pressure sensor (e.g.,
a piezoelectric sensor, a force sensor, or the like), the
3D touch means a touch allowing the separate pressure
sensor to sense that a pressure having a predetermined
magnitude is applied to the touch screen.
[0156] When it is determined that the 3D touch is input,
the control unit 500 controls the camera unit 200 to op-
erate in the second photographing mode on the basis of
the photographing mode set in the mode setting unit 300.
[0157] In the embodiment of Fig. 8, since the second
photographing mode is the video photographing mode
for photographing a dynamic image, the photographing
mode is switched from the picture photographing mode
to the video photographing mode. The control unit 500
can display various types of information (e.g., photo-
graphing time) required for video photographing on the
touch screen 100.
[0158] Regarding a video photographing starting time,
in the mobile terminal 1000 according to the embodiment
of the present invention, after the photographing mode
is switched to the video photographing mode by the 3D
touch, the video photographing can be started at a point
of time when the 3D touch is released. That is, the control
unit 500 switches the photographing mode from the pic-
ture photographing mode to the video photographing
mode at the time of inputting the 3D touch, and starts the
video photographing at the time of releasing the 3D touch.
Here, the end of the video photographing may be per-
formed by the operation of the touch screen 100 by the
user (e.g., pressing the end button).
[0159] In another embodiment, at the time of inputting
the 3D touch, the video photographing can be started
simultaneously when the photographing mode is
switched from the picture photographing mode to the vid-
eo photographing mode. After this, the video photograph-
ing may be ended at the time of releasing the 3D touch.
[0160] Meanwhile, when the 3D touch is released while
the video photographing is performed after the photo-
graphing mode is switched to the video photographing
mode, the photographing mode may be switched to the
picture photographing mode again. The photographed
video image may be stored in the memory 400 at a point
of time when the photographing mode is switched to the
picture photographing mode again.
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2D Photographing Mode ↔ 3D Photographing Mode

[0161] Fig. 9 is a view showing a method for switching
the photographing modes in accordance with a second
embodiment in the mobile terminal 1000 according to the
embodiment of the present invention, that is to say, a
switching method between the 2D (two dimensional) pho-
tographing mode and the 3D (three dimensional) photo-
graphing mode. In this embodiment, the photographing
mode switching method may be set to SET2 of Fig. 7a
on the basis of the user input through the touch screen
100.
[0162] In this embodiment, for photographing 3D im-
ages, the camera unit 200 may include a first camera
which photographs a right eye image and a second cam-
era which photographs a left eye image.
[0163] The first camera and the second camera may
include a lens dedicated for 3D images and/or an image
sensor which are/is optimized for photographing a right
eye image and a left eye image. In order to generate a
3D image, the first camera and the second camera must
be spaced apart from each other by a predetermined
spaced distance. If the spaced distance of at least 10 Cm
is required, the first camera and the second camera are
positioned at the upper portion of the rear surface and
the lower portion of the rear surface of the mobile terminal
1000, respectively, so that the spaced distance can be
maximized.
[0164] The camera unit 200 may include the 3D image
generator which performs image processing on a left eye
image and a right eye image photographed by the first
camera and the second camera and reconstructs a 3D
image. Meanwhile, the display 110 of the touch screen
100 has a structure and function capable of displaying
3D images, which can be implemented by using various
conventional 3D display manufacturing technologies. For
the purpose of avoid making the subject matter of the
present invention unclear, a detailed description of the
3D display will be omitted.
[0165] The control unit 500 controls the camera unit to
photograph an image in the 2D photographing mode, and
switches the photographing mode to the 3D photograph-
ing mode when the 3D touch is input. The user performs
3D photographing (obtains a right eye image and a left
eye image) by operating the touch screen (e.g., touching
a photographing button) while visually checking the im-
age of a subject displayed on the touch screen 100. The
obtained right eye image and left eye image are trans-
mitted to the 3D image generator and are image-proc-
essed, and then generated as a 3D image.
[0166] The generated 3D image may be stored in the
memory 400 or displayed on the touch screen 100. In
addition, the touch screen 100 may display in a part of
the screen whether the current photographing mode is
the 2D photographing mode or the 3D photographing
mode.

First Camera Mode ↔ Second Camera Mode

[0167] Fig. 10 is a view showing a method for switching
the photographing modes in accordance with a third em-
bodiment in the mobile terminal 1000 according to the
embodiment of the present invention, that is to say, a
switching method between a first camera mode and a
second camera mode. In this embodiment, the photo-
graphing mode switching method may be set to SET3 of
Fig. 7a on the basis of the user input through the touch
screen 100.
[0168] The camera unit 200 may include a first camera
and a second camera. One or more of the angle of view,
the number of pixels, the shortest object distance, the
ISO, the zoom magnification, and the minimum aperture
value of the first and second cameras may be different
from each other. The first camera and the second camera
may be disposed on the front side of the mobile terminal
1000 or on the rear side of the mobile terminal 1000.
Meanwhile, it can be considered that the first camera is
disposed on the front side of the mobile terminal 1000
and the second camera is disposed on the rear side of
the mobile terminal 1000.
[0169] The first camera and the second camera may
have different angles of view. That is, the first camera
and the second camera may include a wide angle lens
having a wide angle of view of 60° to 80°, a telephoto
lens having a narrow angle of view of 30° or less, a lens
having a standard angle of view of 44° to 55°, or a fisheye
lens having an angle of view of 180°.
[0170] The first camera and the second camera may
have different numbers of pixels. That is, an image sensor
(e.g., a CCD) provided in each of the first camera and
the second camera may have millions to tens of millions
of pixels. This is a factor for determining the resolution
of the obtained image, and the user can select one of the
first camera and the second camera to take a photograph
in accordance with a required resolution.
[0171] The first camera and the second camera may
have different shortest object distances. The shortest ob-
ject distance means a distance from the image sensor
of the camera, and may vary depending on the focal
length. That is, since the first camera and the second
camera have lenses having different focal lengths, they
can have different shortest object distances. The user
can select a camera having a smaller shortest object dis-
tance to obtain a desired image in order to obtain a close-
up image.
[0172] The first camera and the second camera may
have different ISOs. The ISO controls response to light
when the image sensor receives the light. The higher the
ISO, the brighter the picture. For example, a low-sensi-
tivity ISO is suitable for photographing on sunny days or
outdoors because the low-sensitivity ISO has its low
noise and a low shutter speed, and a high-sensitivity ISO
(e.g., ISO 400 or higher) is suitable for photographing in
the dark room because the high-sensitivity ISO can in-
crease the shutter speed. The user selects a camera
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having the ISO suitable for the photographing environ-
ment, thereby obtaining a high quality image.
[0173] The first camera and the second camera may
have different zoom magnifications. The ratio of the long-
est focal length to the shortest focal length is called the
magnification of a lens. The magnification of a lens is
involved in the angle of view of the lens. The user selects
a camera having an appropriate zoom magnification ac-
cording to the distance to the image, thereby obtaining
an image of a desired composition.
[0174] The first camera and the second camera may
have different minimum aperture values. The smaller the
aperture value is, the more the aperture is maximally
opened. Therefore, a bright image can be obtained by
using a lens having the smallest aperture value. Also, by
reducing the aperture value, it is possible to maximize
the out-focusing effect. The user selects a camera having
an appropriate aperture value, thereby obtaining an im-
age of a desired style.
[0175] In the embodiment shown in Fig. 10, the camera
unit 200 includes a first camera having a standard lens
and a second camera having a fisheye lens. When the
3D touch is input while the photographing is performed
in the first camera mode, the photographing mode is
switched from the first camera mode to the second cam-
era mode.
[0176] Since the second camera of Fig. 10 includes
the fisheye lens, an image photographed by the fisheye
lens is displayed on the touch screen 100, and the image
is obtained by operating the touch screen (e.g., touching
a photographing button).

Picture Photographing mode ↔ Depth-of-field Control 
Photographing Mode

[0177] Fig. 11 is a view showing a method for switching
the photographing modes in accordance with a fourth
embodiment in the mobile terminal 1000 according to the
embodiment of the present invention, that is, a switching
method between the picture photographing mode and
the depth-of-field control photographing mode. In this
embodiment, the photographing mode switching method
may be set to SET4 of Fig. 7a on the basis of the user
input through the touch screen 100.
[0178] The depth of field refers to an area in which a
focus of a subject is clearly captured. The wider the range
in which focusing is performed, the more the depth-of-
field increases, so that a pan-focus effect is obtained.
The narrower the range in which focusing is performed,
the more the depth-of-field decreases, so that an out-
focus effect is obtained.
[0179] The depth-of-field can be adjusted by the aper-
ture value or the focal length. When the aperture value
is large, the aperture is much closed, and thus, the light
amount is reduced and the depth-of-field increases, so
that the pan-focus effect is obtained. When the aperture
value is small, the aperture is much opened, and thus,
the light amount is increased and the depth-of-field de-

creases, so that the out-focus effect is obtained. There-
fore, in order to maximize the out-focus effect, the aper-
ture value must be reduced to the maximum. Further, the
longer the focal length, the greater the out-focus effect
may be.
[0180] As shown in Fig. 11, when the 3D touch is input
while the photographing is performed in the picture pho-
tographing mode, the control unit 500 switches the pho-
tographing mode from the picture photographing mode
to the depth-of-field control photographing mode.
[0181] The control unit 500 may further determine
movement information of the touch in order to select an
out-focusing mode or a pan-focusing mode during pho-
tographing in the depth-of-field control photographing
mode.
[0182] Specifically, as shown in Fig. 11, when the touch
moves upward after the photographing mode is switched
to the depth-of-field control photographing mode, the
control unit 500 controls the camera unit to operate in
the pan-focusing mode. When the touch moves down-
ward, the control unit 500 controls the camera unit to
operate in the out-focusing mode. In other words, when
the touch moves upward, the depth-of-field is controlled
to gradually decrease, and when the touch moves down-
ward, the depth-of-field is controlled to gradually in-
crease, and vice versa.
[0183] Meanwhile, in another embodiment, the depth-
of-field can be controlled according to the strength of the
3D touch. In other words, the control unit 500 determines
the pressure of the 3D touch, and when the pressure of
the 3D touch increases, the depth-of-field is controlled
to gradually decrease, and when the pressure of the 3D
touch decreases, the depth-of-field is controlled to grad-
ually increase, and vice versa.
[0184] Regarding the switching of the pan-focusing
mode or the out-focusing mode, as described above, the
camera unit 200 can switch the two modes by changing
the aperture value or the focal length.
[0185] In another embodiment, when the 3D touch is
applied, the photographing mode may be immediately
switched from the picture photographing mode to the
pan-focusing mode, may be immediately switched from
the picture photographing mode to the out-focusing
mode. The switching method can be set by the user input
through the touch screen 100.

Front Side Camera Mode ↔ Rear Side Camera Mode

[0186] Fig. 12 is a view showing a method for switching
the photographing modes in accordance with a fifth em-
bodiment in the mobile terminal 1000 according to the
embodiment of the present invention, that is to say, a
switching method between the front camera mode and
the rear camera mode. In this embodiment, the photo-
graphing mode switching method may be set to SET5 of
Fig. 7a on the basis of the user input through the touch
screen 100.
[0187] The camera unit 200 according to the embodi-
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ment of the present invention may include a rear side
camera disposed on the rear side of the mobile terminal
1000 and a front side camera disposed on the front side
of the mobile terminal 1000. The specifications of the rear
side camera and the front side camera may be the same
or different.
[0188] As shown in Fig. 12, when the 3D touch is input
while photographing by using the rear side camera, the
control unit 500 switches the photographing mode to the
front camera mode. The front side camera is advanta-
geous for self-photographing, that is, for taking a picture
of the user himself/herself. When the photographing
mode is switched to the front camera mode, the user can
obtain the self-camera image by operating the touch
screen 100 (e.g., touching a photographing button).

Video Photographing Mode ↔ Speed Control Photo-
graphing Mode

[0189] Fig. 13 is a view showing a method for switching
the photographing modes in accordance with a sixth em-
bodiment in the mobile terminal 1000 according to the
embodiment of the present invention, that is to say, a
switching method between the video photographing
mode and the speed control photographing mode. In this
embodiment, the photographing mode switching method
may be set to SET6 of Fig. 7a on the basis of the user
input through the touch screen 100.
[0190] Low-speed photographing refers to photo-
graphing at a speed lower than a standard speed and
obtaining a smaller number of frames at a reference time.
When the image obtained by the low speed photograph-
ing is reproduced again at the standard speed, the move-
ment of the subject becomes faster, so that the sense of
movement and speed are improved. This is also called
time lapse technology.
[0191] High speed photographing refers to photo-
graphing at a speed higher than a standard speed and
obtaining a larger number of frames at a reference time.
When the image obtained by the high speed photograph-
ing is reproduced again at the standard speed, the move-
ment of the subject becomes slower, so that the sense
of movement and speed are considerably deteriorated.
This is also called slow motion technology.
[0192] Here, the photographing speed (that is, the
number of frames obtained at the reference time) can be
input and set through the touch screen 100. For example,
the user can set a frame interval to obtain frames such
as 1/10 second, 1/2 second, 1 to 5 seconds, and so on.
[0193] In the embodiment of the present invention,
when the 3D touch is input while the photographing is
performed in the video photographing mode, the photo-
graphing mode is switched to the speed control photo-
graphing mode. The control unit 500 may switch the pho-
tographing mode to the low speed photographing mode
or the high speed photographing mode at the time of
inputting the 3D touch. Alternatively, when a predeter-
mined period of time elapses after the 3D touch is input,

the control unit 500 may switch the photographing mode
to the low speed photographing mode or the high speed
photographing mode.
[0194] Also, as shown in Fig. 13, the control unit 500
can select one of the low speed photographing mode and
the high speed photographing mode on the basis of at
least one of whether or not the 3D touch has occurred
and the movement direction of the touch.
[0195] For example, when the touch moves upward
(this may be the movement of the 2D touch or the 3D
touch) after the 3D touch is applied, the control unit 500
may select the photographing mode as the low speed
photographing mode for time lapse photographing.
[0196] In contrast to this, when the touch moves down-
ward (this may be the movement of the 2D touch or the
3D touch) after the 3D touch is applied, the control unit
500 may select the photographing mode as the high
speed photographing mode for slow motion photograph-
ing.
[0197] Meanwhile, in another embodiment, any one of
the low speed photographing and the high speed photo-
graphing may be selected according to the strength of
the 3D touch. That is, when the strength of the 3D touch
is divided according to sections and the strength of the
3D touch, which corresponds to each of the sections is
applied, any one of the low speed photographing and the
high speed photographing may be selected. The control
unit 500 can display the selected photographing mode
on the touch screen 100.

Picture Photographing Mode ↔ Panorama Photograph-
ing Mode

[0198] Fig. 14 is a view showing a method for switching
the photographing modes in accordance with a seventh
embodiment in the mobile terminal 1000 according to the
embodiment of the present invention, that is to say, a
switching method between the picture photographing
mode and the panoramic photographing mode. In this
embodiment, the photographing mode switching method
may be set to SET7 of Fig. 7a on the basis of the user
input through the touch screen 100.
[0199] Panoramic photographing refers to photo-
graphing in which a plurality of images obtained while
moving the camera horizontally are reconstructed and
one continuous image is obtained. In this embodiment,
the camera unit 200 may further include an image con-
structor (not shown) for image-processing the obtained
plurality of images and for reconstructing a panoramic
image.
[0200] As shown in Fig. 14, when the 3D touch is input
while the photographing is performed in the picture pho-
tographing mode, the control unit 500 switches the pho-
tographing mode from the picture photographing mode
to the panoramic photographing mode.
[0201] Here, the touch screen 100 displays a guide line
for guiding the user to move the camera in a particular
direction. The user horizontally moves the mobile termi-
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nal 1000 in accordance with the guide line, and the cam-
era unit 200 obtains an image at every predetermined
time or at every predetermined interval while moving in
the horizontal direction. It is preferable to set the prede-
termined time or the predetermined interval such that at
least portions of the obtained image so as to overlap each
other.
[0202] The image constructor (not shown) recon-
structs the plurality of images to generate one panoramic
image.

Picture Photographing Mode ↔ White Balance Adjust-
ment Mode

[0203] Fig. 15 is a view showing a method for switching
the photographing modes in accordance with an eighth
embodiment in the mobile terminal 1000 according to the
embodiment of the present invention, that is to say, a
switching method between the picture photographing
mode and the white balance adjustment mode. In this
embodiment, the photographing mode switching method
may be set to SET8 of Fig. 7a on the basis of the user
input through the touch screen 100.
[0204] A color temperature determines the color sense
of the image to be displayed. When the color temperature
is low, the image is reddish. When the color temperature
is high, the image is bluish. Accordingly, a color sense
which is completely different from the color sense sensed
visually by human is displayed on the image, and white
balance is used to correct the difference. This means that
the gain is adjusted for each color (R, G, and B) to correct
the color sense of the image in such a manner as to best
match the color sense sensed visually by human. The
white balance is manually adjusted by the user and au-
tomatically adjusted by detecting the photographing en-
vironment.
[0205] In this embodiment, when the 3D touch is ap-
plied while the photographing is performed in the picture
photographing mode, the control unit 500 switches the
photographing mode from the picture photographing
mode to the white balance adjustment mode. In the white
balance adjustment mode, the touch screen 100 can dis-
play the numerical value of the white balance.
[0206] The white balance adjustment may be made by
the strength of the 3D touch. For example, when the
strength of the 3D touch on the touch screen 100 is in-
creased, the color temperature may be adjusted to be
higher. When the strength of the 3D touch on the touch
screen 100 is decreased, the color temperature may be
adjusted to be lower.
[0207] In another embodiment, the white balance ad-
justment may be based on any one of the strength of the
3D touch and the movement direction of the touch. As
shown in Fig. 15, when the 3D touch is applied and the
touch position (the position of the 2D touch or the 3D
touch) moves upward, the color temperature may be ad-
justed to increase, and when the touch position moves
downward, the color temperature may be adjusted to de-

crease.
[0208] The touch screen 100 can display the change
of the color temperature on the screen when the white
balance is adjusted by a user operation.

Picture Photographing Mode ↔ Filter Application Mode

[0209] Fig. 16 is a view showing a method for switching
the photographing modes in accordance with a ninth em-
bodiment in the mobile terminal 1000 according to the
embodiment of the present invention, that is to say, a
switching method between the picture photographing
mode and the filter application mode. In this embodiment,
the photographing mode switching method may be set
to SET9 of Fig. 7a on the basis of the user input through
the touch screen 100.
[0210] In the mobile terminal 1000 according to the em-
bodiment of the present invention, image filtering can be
processed in a software manner. If the image is corrected
or distorted by changing the color, tone, brightness, sat-
uration, and white balance of the image obtained by the
camera unit 200, the feeling and tone of the picture can
be changed.
[0211] As shown in Fig. 16, when the 3D touch is ap-
plied while the photographing is performed in the picture
photographing mode, an image to which various filtering
have been applied can be displayed on the touch screen
100. Preferably, the touch screen 100 is divided as much
as the number of applied filters, and the filtered image is
displayed in each of the divided areas. The image dis-
played in each area is the image to which each filtering
has been applied, and the user can visually check each
filtered image and select his/her desired images.
[0212] The selection of the filtered image may be made
by the operation of the touch screen 100 of the user.
When the touch (2D touch or 3D touch) is moved to an
area where a specific filtered image has been displayed
and then the touch is released in the area, it is determined
that the filtered image has been selected. The touch
screen 100 can display the selected filtered image again
on the full screen.

Picture Photographing Mode ↔ Timer Photographing 
Mode

[0213] Fig. 17 is a view showing a method for switching
the photographing modes in accordance with a tenth em-
bodiment in the mobile terminal 1000 according to the
embodiment of the present invention, that is to say, a
switching method between the picture photographing
mode and the timer photographing mode. In this embod-
iment, the photographing mode switching method may
be set to SET10 of Fig. 7a on the basis of the user input
through the touch screen 100.
[0214] When the 3D touch is input while the photo-
graphing is performed in the picture photographing
mode, the control unit 500 switches the photographing
mode to the timer photographing mode. The timer pho-
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tographing mode is a mode in which an image is obtained
after a predetermined time is counted after the photo-
graphing is started.
[0215] Here, the predetermined time may be set by the
operation of the touch screen 100 of the user. In another
embodiment, the predetermined time may be the time
from when the photographing mode is switched to the
timer photographing mode to when the 3D touch is re-
leased. For example, after the 3D touch is input and the
photographing mode is switched to the timer photograph-
ing mode, when the 3D touch is released at a point of
time when three seconds have elapsed, an image is ob-
tained after three seconds. In this case, a counter for
determining the predetermined time may be included.
[0216] Also, the touch screen 100 may display in real
time the predetermined time or the change of time which
is counted.
[0217] As shown in Figs. 8 to 16, since the mobile ter-
minal 1000 according to the embodiment of the present
invention uses the 3D touch with a predetermined mag-
nitude as well as the 2D touch, it provides easier and
various switching methods. However, Figs. 8 to 16 are
merely examples for understanding, and the photograph-
ing mode can be switched in a manner different from that
of the above-mentioned embodiment without departing
from the essential features of the present invention.
[0218] FIG. 18 is a flowchart showing the method for
switching the photographing modes according to the em-
bodiment of the present invention.
[0219] The photographing mode switching method ac-
cording to the embodiment of the present invention can
be used in the mobile terminal 1000 including the camera
unit 200 for photographing an image and the touch screen
100 for detecting the touch pressure as described above.
[0220] First, an image is photographed in the first pho-
tographing mode (S900), and the photographed image
is displayed on the touch screen (S910). Then, it is de-
termined whether a touch pressure having a magnitude
greater than a predetermined magnitude is applied to the
touch screen 100 or not (S920). If it is determined that
the touch pressure is applied, the photographing mode
is switched from the first photographing mode to the sec-
ond photographing mode, and the image is photo-
graphed (S930) .
[0221] Here, when the first photographing mode is the
picture photographing mode for photographing a still im-
age, the second photographing mode may be one of the
video photographing mode for photographing a dynamic
image, the out-focusing photographing mode for photo-
graphing an out-focusing image, the panoramic photo-
graphing mode for photographing a panoramic image,
the white balance adjustment mode capable of adjusting
white balance, the filter application mode for generating
a filtered image, and the timer photographing mode for
timer photographing.
[0222] When the first photographing mode is the video
photographing mode for photographing a dynamic im-
age, the second photographing mode may be the picture

photographing mode for photographing a still image or
the speed control photographing mode for high speed
photographing or low speed photographing.
[0223] Meanwhile, the camera unit 200 includes two
cameras. When the first photographing mode is the 2D
photographing mode for photographing a 2D image, the
second photographing mode may be the 3D photograph-
ing mode for photographing a 3D image. When the first
photographing mode is the front camera mode for front
camera photographing, the second photographing mode
may be the rear camera mode for rear camera photo-
graphing. When the first photographing mode is the mode
for photographing by the first camera, the second pho-
tographing mode may be the mode for photographing by
the second camera.
[0224] The foregoing is based on the operation per-
formed in the second photographing mode after the first
photographing mode is switched to the second photo-
graphing mode. Further, after the photographing mode
is switched to the second photographing mode by the
input of the 3D touch, the photographing mode may be
switched to the first photographing mode again at the
time of releasing the 3D touch.
[0225] The release of the above-mentioned 3D touch
with a pressure having a magnitude greater than a pre-
determined magnitude may mean the touch between the
object (the user’s finger, etc.) and the touch screen 100
is released, or may mean the pressure (force) of the 3D
touch is reduced to less than a predetermined magnitude
while the touch between the object and the touch screen
100 is maintained.
[0226] The features, structures and effects and the like
described in the embodiments are included in at least
one embodiment of the present invention and are not
necessarily limited to one embodiment. Furthermore, the
features, structures, effects and the like provided in each
embodiment can be combined, changed, modified, con-
verted, replaced, added, transformed, and applied by
those skilled in the art to which the embodiments belong.
Therefore, contents related to the combination, change,
modification, conversion, replacement, and addition
should be construed to be included in the scope of the
present invention without departing from the spirit of the
present invention.

INDUSTRIAL APPLICABILITY

[0227] Since the mobile terminal and the method for
switching the photographing modes use a control method
based on a touch pressure, it is possible to very easily
switching various photographing modes including the
picture photographing mode and the video photograph-
ing mode.

Claims

1. A mobile terminal comprising:
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a touch screen which detects touch information
comprising a touch pressure;
a camera unit which is operable in a plurality of
photographing modes;
a control unit which, when a touch pressure hav-
ing a magnitude greater than a predetermined
magnitude is applied to the touch screen while
photographing a subject in a first photographing
mode among the plurality of photographing
modes, switches the photographing mode to a
second photographing mode and controls the
subject to be photographed.

2. The mobile terminal of claim 1, wherein, when the
touch pressure is released, the control unit switches
the photographing mode to the first photographing
mode again and controls the subject to be photo-
graphed.

3. The mobile terminal of claim 1, further comprising a
mode setting unit which sets the first photographing
mode and the second photographing mode on the
basis of a touch input through the touch screen,

wherein the control unit controls switching of the
photographing modes on the basis of the first
photographing mode and the second photo-
graphing mode which are set in the mode setting
unit.

4. The mobile terminal of claim 1, further comprising a
memory which stores an image obtained by the cam-
era unit, and wherein the control unit controls the
image stored in the memory to be displayed on the
touch screen.

5. The mobile terminal of claim 1, wherein the first pho-
tographing mode is a picture photographing mode
for photographing a still image, and wherein the sec-
ond photographing mode is a video photographing
mode for photographing a dynamic image.

6. The mobile terminal of claim 5, wherein the control
unit controls video photographing to be started at a
point of time when the touch pressure is released.

7. The mobile terminal of claim 5, wherein the control
unit controls the video photographing to be started
at a point of time when the photographing mode is
switched to the video photographing mode, and con-
trols the video photographing to be ended when the
touch pressure is released.

8. The mobile terminal of claim 7, wherein the control
unit controls the photographed video image to be
stored when the touch pressure is released, and then
switches the photographing mode to the first photo-
graphing mode again.

9. The mobile terminal of claim 1, wherein the camera
unit comprises a first camera and a second camera
which are spaced by a predetermined distance from
each other, wherein the first photographing mode is
a 2D photographing mode for photographing a 2D
image by using one of the first camera and the sec-
ond camera, and wherein the second photographing
mode is a 3D photographing mode for photographing
a 3D image by using the first camera and the second
camera.

10. The mobile terminal of claim 9, wherein the camera
unit further comprises a 3D image generator which
reconstructs a 3D image by using the image obtained
by the first camera and the second camera.

11. The mobile terminal of claim 1, wherein the camera
unit comprises a first camera and a second camera,
and one or more of an angle of view, a minimum
aperture value, a shortest object distance, a zoom
magnification, the number of pixels, and ISO of the
first and second cameras are different from each oth-
er, wherein the first photographing mode is a mode
for photographing an image by using the first cam-
era, and wherein the second photographing mode
is a mode for photographing an image by using the
second camera.

12. The mobile terminal of claim 1, wherein the camera
unit comprises a front side camera disposed on a
front side of the mobile terminal and a rear side cam-
era disposed on a rear side of the mobile terminal,
wherein the first photographing mode is a front cam-
era mode for photographing by using the front side
camera, and wherein the second photographing
mode is a rear camera mode for photographing by
using the rear side camera.

13. The mobile terminal of claim 1, wherein the first pho-
tographing mode is a picture photographing mode
for photographing a still image, wherein the second
photographing mode is a depth-of-field control mode
for pan-focusing photographing or out-focusing pho-
tographing, and wherein, when the photographing
mode is switched to the second photographing
mode, the camera unit photographs the subject by
controlling a depth-of-field on the basis of at least
one of an aperture value and a focal length.

14. The mobile terminal of claim 13, wherein the control
unit controls a pan-focusing image or an out-focusing
image of the subject to be photographed, on the ba-
sis of at least one of the touch pressure and a move-
ment direction of the touch.

15. The mobile terminal of claim 13, wherein the control
unit controls the depth-of-field of the image to grad-
ually decrease when an intensity of the touch pres-
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sure increases, and wherein the control unit controls
the depth-of-field of the image to gradually increase
when the intensity of the touch pressure decreases.

16. The mobile terminal of claim 1, wherein the first pho-
tographing mode is a video photographing mode for
photographing a dynamic image, wherein the sec-
ond photographing mode is a speed control photo-
graphing mode for high speed photographing or low
speed photographing, and wherein the control unit
controls the subject to be photographed at a low
speed or at a high speed by controlling the number
of frames obtained according to time.

17. The mobile terminal of claim 16, wherein the control
unit selects one of the low speed photographing and
the high speed photographing on the basis of at least
one of an intensity of the touch pressure and a move-
ment direction of the touch.

18. The mobile terminal of claim 1, wherein the first pho-
tographing mode is a picture photographing mode
for photographing a still image, and wherein the sec-
ond photographing mode is a panoramic photo-
graphing mode for photographing a panoramic im-
age.

19. The mobile terminal of claim 18, wherein, when the
photographing mode is switched to the second pho-
tographing mode, the touch screen displays a guide
line for guiding a movement direction of the camera.

20. The mobile terminal of claim 18, wherein the control
unit controls panoramic photographing to be started
at a point of time when the touch pressure is re-
leased.

21. The mobile terminal of claim 18, wherein the control
unit controls the panoramic photographing to be
started at a point of time when the photographing
mode is switched to the panoramic photographing
mode, and controls the panoramic photographing to
be ended at a point of time when the touch pressure
is released.

22. The mobile terminal of claim 1, wherein the second
photographing mode is a white balance adjustment
mode for controlling a color temperature of an image,
and wherein the control unit controls the color tem-
perature of the image to be controlled on the basis
of at least one of an intensity of the touch pressure
and a movement direction of the touch.

23. The mobile terminal of claim 22, wherein the touch
screen displays a change of a numerical value of the
color temperature based on at least one of the inten-
sity of the touch pressure and the movement of the
touch.

24. The mobile terminal of claim 1, wherein the second
photographing mode is a timer photographing mode
for photographing an image after a predetermined
time is counted, and wherein the control unit controls
the image to be obtained after the predetermined
time is counted after the photographing is started.

25. The mobile terminal of claim 24, wherein the prede-
termined time is a time from when the photographing
mode is switched to the timer photographing mode
to when the touch pressure is released, and wherein
the control unit controls the image to be obtained at
a point of time when the touch pressure is released.

26. The mobile terminal of claim 24, wherein the touch
screen displays the predetermined time or a change
of time which is counted.

27. The mobile terminal of claim 1, wherein the second
photographing mode is a filter application mode for
obtaining a filtered image, wherein, when the photo-
graphing mode is switched to the filter application
mode, the touch screen displays each filtered image
filtered by a plurality of filters, and wherein, when a
user’ touch is located at one of areas where the plu-
rality of filtered images are located, the touch screen
displays only the filtered images displayed in the cor-
responding area on the full screen.

28. The mobile terminal of claim 1, wherein the touch
screen comprises a pressure electrode and a refer-
ence potential layer, and wherein the control unit de-
termines whether or not the touch pressure having
a magnitude greater than a predetermined magni-
tude is applied on the basis of a capacitance change
amount according to a change of a distance between
the pressure electrode and the reference potential
layer, which is changed by the touch pressure.

29. A method for switching photographing modes in a
mobile terminal which comprises a camera unit pho-
tographing a subject and a touch screen capable of
detecting a touch pressure, the method comprising:

an initial photographing step of photographing
a subject in a first photographing mode;
a displaying step of displaying the obtained im-
age on the touch screen;
a determining step of determining whether a
touch pressure having a magnitude greater than
a predetermined magnitude is applied to the
touch screen or not; and
a switching photographing step of, when the
touch pressure having a magnitude greater than
the predetermined magnitude is applied, switch-
ing the photographing mode from the first pho-
tographing mode to a second photographing
mode and of photographing an image.
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30. The method of claim 29, further comprising, a step
of switching the photographing mode to the first pho-
tographing mode again when the touch pressure is
released and of controlling the subject to be photo-
graphed.

31. The method of claim 29, further comprising a step
of setting the first photographing mode and the sec-
ond photographing mode on the basis of a touch
input through the touch screen.

32. The method of claim 29, further comprising:

a step of storing the image obtained in the first
photographing mode and the second photo-
graphing mode; and
a step of reading the stored image and display-
ing on the touch screen.

33. The method of claim 29,

wherein the first photographing mode is a picture
photographing mode for photographing a still
image, and the second photographing mode is
a video photographing mode for photographing
a dynamic image,
and wherein, in the switching photographing
step, video photographing is started at a point
of time when the touch pressure is released.

34. The method of claim 29,

wherein the first photographing mode is a picture
photographing mode for photographing a still
image, and the second photographing mode is
a video photographing mode for photographing
a dynamic image,
and wherein, in the switching photographing
step, video photographing is started at a point
of time when the photographing mode is
switched to the video photographing mode, and
the video photographing is ended when the
touch pressure is released.

35. The method of claim 34, further comprising a step
of storing the photographed video image when the
touch pressure is released, and of switching the pho-
tographing mode to the first photographing mode
again.

36. The method of claim 29,

wherein the camera unit comprises a first cam-
era and a second camera which are spaced by
a predetermined distance from each other,
wherein the first photographing mode is a 2D
photographing mode for photographing a 2D im-
age by using one of the first camera and the

second camera, and the second photographing
mode is a 3D photographing mode for photo-
graphing a 3D image by using the first camera
and the second camera,
and further comprising a step of reconstructing
a 3D image by using the image obtained by the
first camera and the second camera.

37. The method of claim 29,

wherein the camera unit comprises a first cam-
era and a second camera, and one or more of
an angle of view, a minimum aperture value, a
shortest object distance, a zoom magnification,
the number of pixels, and ISO of the first and
second cameras are different from each other,
wherein the first photographing mode is a mode
for photographing an image by using the first
camera, and the second photographing mode
is a mode for photographing an image by using
the second camera.

38. The method of claim 29,

wherein the camera unit comprises a front side
camera disposed on a front side of the mobile
terminal and a rear side camera disposed on a
rear side of the mobile terminal,
wherein the first photographing mode is a front
camera mode for photographing by using the
front side camera, and the second photograph-
ing mode is a rear camera mode for photograph-
ing by using the rear side camera.

39. The method of claim 29,

wherein the first photographing mode is a picture
photographing mode for photographing a still
image, and the second photographing mode is
a depth-of-field control mode for pan-focusing
photographing or out-focusing photographing,
and wherein, in the switching photographing
step, the photographing is performed by control-
ling a depth-of-field of the image on the basis of
at least one of an aperture value and a focal
length.

40. The method of claim 39, wherein, in the switching
photographing step, a pan-focusing image or an out-
focusing image of the subject is photographed on
the basis of at least one of the touch pressure and
a movement direction of the touch.

41. The method of claim 40, wherein, in the switching
photographing step, the depth-of-field of the image
is controlled to gradually decrease when an intensity
of the touch pressure increases, and the depth-of-
field of the image is controlled to gradually increase
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when the intensity of the touch pressure decreases.

42. The method of claim 29,

wherein the first photographing mode is a video
photographing mode for photographing a dy-
namic image,
wherein the second photographing mode is a
speed control photographing mode for high
speed photographing or low speed photograph-
ing,
and wherein, in the switching photographing
step, the subject is photographed at a low speed
or at a high speed by controlling the number of
frames obtained according to time.

43. The method of claim 42, wherein, in the switching
photographing step, one of the low speed photo-
graphing and the high speed photographing is se-
lected on the basis of at least one of an intensity of
the touch pressure and a movement direction of the
touch.

44. The method of claim 29,

wherein the first photographing mode is a picture
photographing mode for photographing a still
image, and the second photographing mode is
a panoramic photographing mode for photo-
graphing a panoramic image,
and wherein, in the switching photographing
step, a guide line for guiding a movement direc-
tion of the camera is displayed.

45. The method of claim 44, wherein, in the switching
photographing step, panoramic photographing is
started at a point of time when the touch pressure is
released.

46. The method of claim 44, wherein, in the switching
photographing step, the panoramic photographing
is started at a point of time when the photographing
mode is switched to the panoramic photographing
mode, and the panoramic photographing is ended
at a point of time when the touch pressure is re-
leased.

47. The method of claim 29,

wherein the second photographing mode is a
white balance adjustment mode for controlling
a color temperature of an image,
and wherein, in the switching photographing
step, the color temperature of the image is con-
trolled on the basis of at least one of an intensity
of the touch pressure and a movement direction
of the touch.

48. The method of claim 47, wherein, in the switching
photographing step, a change of a numerical value
of the color temperature based on at least one of the
intensity of the touch pressure and the movement of
the touch is displayed.

49. The method of claim 29,

wherein the second photographing mode is a
filter application mode for obtaining a filtered im-
age,
and wherein, in the switching photographing
step, the touch screen displays each filtered im-
age filtered by a plurality of filters, and when a
user’ touch is located at one of areas where the
plurality of filtered images are located, the touch
screen displays only the filtered images dis-
played in the corresponding area on the full
screen.

50. The method of claim 29,

wherein the second photographing mode is a
timer photographing mode for photographing an
image after a predetermined time is counted,
and wherein, in the switching photographing
step, the image is obtained after the predeter-
mined time is counted after the photographing
is started.

51. The method of claim 50,

wherein the predetermined time is a time from
when the photographing mode is switched to the
timer photographing mode to when the touch
pressure is released,
and wherein, in the switching photographing
step, the image is obtained at a point of time
when the touch pressure is released.

52. The method of claim 50, wherein, in the switching
photographing step, the predetermined time or a
change of time which is counted is displayed on the
touch screen.

53. The method of claim 29,

wherein the touch screen comprises a pressure
electrode and a reference potential layer,
and wherein, in the determining step, it is deter-
mined whether or not the touch pressure having
a magnitude greater than a predetermined mag-
nitude is applied to the touch screen, on the ba-
sis of a capacitance change amount according
to a change of a distance between the pressure
electrode and the reference potential layer,
which is changed by the touch pressure.
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